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SECTION 01 71 23 
 

FIELD ENGINEERING 
 
 
PART 1 – GENERAL 
 
1.01  SECTION INCLUDES 
 

A. Qualified services. 
 
B. Lines and grades. 

 
C. Survey of layout and performance. 

 
D. Surveying accuracy and tolerances in setting survey stakes. 
 

1.02   MEASUREMENT AND PAYMENT   
 

A. Separate measurement or payment will not be made for work required under this Section.  All 
costs in connection with the work specified herein will be considered to be included with the 
related item of work in the Bid Schedule of the Bid Form, or incidental to the Work. 

 
1.03  REFERENCES 
 
 A. National Oceanic and Atmospheric Administration (NOAA):  "Surveying Standards" 
 
1.04  SUBMITTALS 
 
 A. Refer to Section 01 33 00 - Submittal Procedures, for submittal requirements and procedures. 
 
 B. Survey notes, drawings, and calculations shall be completed as the work progresses and one 

copy of each survey document shall be submitted to the District for record purposes.   
 
 C. Construction survey notes shall be provided to the Engineer within 48 hours after completion of 

the Contractor's survey. 
 
 D. Submit maps showing all final centerline, station, and other Contractor-installed monumentation, 

properly prepared and submitted to the Engineer for approval. 
 
1.05    QUALIFIED SERVICES   
 
 A.  Surveying services and field engineering services shall be performed under the direct 

supervision of a professional land surveyor or civil engineer currently licensed or registered in 
the State of California.  A civil engineer providing field surveying shall have been registered 
prior to 1982 or have a current professional land surveyors license in the State of California. 

 
1.06  LINES AND GRADES 
 
 A. Only such primary control lines, monuments, and bench marks will be set by the District as the 

District determines to be necessary to control establishment of the lines and grades required for 
completion of the Work.  In general, these will consist of the primary horizontal and vertical 
control points indicated on the Contract Drawings.  Work points shall be established by the 
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Contractor for all major structures, all track alignments, and all roadway alignments.  Survey 
monuments shall be set at each end of station platforms by the Contractor to establish platform 
finish elevations. 

 
 B. Primary control monuments set by the District shall be carefully preserved by the Contractor.  In 

case such monuments are destroyed or damaged, they will be replaced at the District's earliest 
convenience.  The Contractor will be charged for the cost of replacing or restoring monuments 
destroyed or damaged by the Contractor's operations.  This charge will be deducted from any 
monies due or to become due the Contractor. 

 
 C. The Contractor shall temporarily suspend work at such points and for such reasonable times as 

the District may require for resetting monuments, and the Contractor will not be entitled to any 
additional compensation or extension of time therefore.  

 
 D. All other stakes or markers required to establish the lines and grades required for the completion 

of the Work shall be the responsibility of the Contractor.   
 
1.07  SURVEYS FOR LAYOUT AND PERFORMANCE 
 
 A. Surveying Requirements:  Perform all surveys for layout and performance of the Work, reduce 

the field notes, and make all calculations and drawings necessary to carry out such work.  The 
Contractor shall check the relative positions of all monuments and benchmarks to be used and 
shall report any damaged or out-of-position monuments to the Engineer at once.  The Contractor 
shall check such relative positions each time the Contractor uses such monument or benchmark. 

 
 B. Datum:  The Contractor shall be responsible for correctly locating all lines and grades and for 

performing all measuring as required for the construction and completion of the Work from 
established reference points and information is shown on the Contract Drawings. 

 
 C. Equipment and Personnel:  The Contractor's instruments and other survey equipment shall be 

accurate, suitable for the surveys required in accordance with recognized professional standards, 
and in proper condition and adjustment at all times.  Perform all surveys under the direct 
supervision of a professional land surveyor or civil engineer currently licensed or registered in 
the State of California. 

 
 D. Field Notes and Records:  Furnish the original pages of all survey records to the Engineer at 

intervals required by the Engineer.  Furnish each field notebook to the Engineer when filled or 
completed. 

 
 E. Use by the Engineer:  The Engineer may at any time use line and grade points and markers 

established by the Contractor.  The Contractor's surveys are a part of the work and may be 
checked by the Engineer at any time.  The Contractor shall be responsible for any lines, grades, 
or measurements which do not comply with specified or proper tolerances, or which are 
otherwise defective, and for any resultant defects in the work.  The Contractor shall conduct 
resurveys or check surveys to correct errors indicated by review of the field notebooks or by 
check surveys performed by the Engineer. 
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1.08  SURVEYING ACCURACY AND TOLERANCES IN SETTING SURVEY STAKES 
 
 A. Surveying Accuracy:  Control traverse field surveys and computations, including surveys of 

main control lines to determine horizontal and vertical alignment of major structure components, 
shall meet the accuracy requirements for Second Order, Class I Surveys as specified by the 
National Oceanic and Atmospheric Administration (NOAA).  Staking for construction or 
equipment installations shall meet the accuracy requirements for Second Order, Class II Surveys 
as specified by NOAA. 

 
 B. Tolerances:  The tolerances generally applicable in setting survey stakes shall be as set forth in 

Article 1.08.A above.  Such tolerances shall not supersede stricter tolerances required by the 
Contract Drawings or Specifications, and shall not otherwise relieve the Contractor of 
responsibility for measurements in compliance therewith. 

 
PART 2 – PRODUCTS 
 
  Not Used 
 
PART 3 – EXECUTION 
 
  Not Used 
 
 
 
 END OF SECTION 01 71 23 


